Summary. The 
Introduction
Most seasonally breeding mammals use external cues such as photoperiod, temperature and food resources for the correct timing of reproductive activity (Desjardins & Lopez, 1983;  Irby, Kerr, Risbridger & de Kretser, 1984) . The photoperiodic regulation of testicular function in seasonal breeders is a complicated phenomenon involving the co-ordinated activity of the optic and sympathetic nerves, the pineal, the hypothalamus, the pituitary and the gonads (Ellis & Turek, 1979) . Inhibitory photoperiods induce a decrease in the secretion of gonadotrophins and prolactin from the pituitary and subsequently inhibit testicular androgen biosynthesis and spermatogenesis (Clarke, 1977; Craven & Clarke, 1982; Bartke, Klemcke, Amador & van Sickle, 1982; Yellon & Goldman, 1984) . At the gonadal level, the high-affinity LH receptors situated on the Leydig cell membrane have a central role in the transfer of information from the pituitary to the androgen synthesizing elements in the testis. The number of LH receptors is also one of the central factors determining the sensitivity of the testis to LH stimulation. However, there are few detailed studies on the photoperiod-induced changes in testicular steroidogenesis as well as in LH receptor induction and maintenance in seasonal breeders (Bex, Bartke, Goldman & Dalterio, 1978; Bartke et al, 1982 ).
The present study was undertaken to gain more information on LH receptor induction and maintenance during testicular maturation and photoperiod-induced regression in the bank vole. Of special interest was to compare the temporal changes in LH receptor numbers in stimulatory and inhibitory photoperiods to the results of our earlier studies (Tähkä, Teräväinen & Wallgren, 1982 , 1983b Tähkä, Ruokonen, Wallgren & Teräväinen, 1983a; Teräväinen & Tähkä, 1985) Histological evaluation ofLeydig cell numbers. The material from our earlier study (Tähkä et al, 1983a) (Greenwood, Hunter & Glover, 1963) as described by Markkanen, Töllikkö, Jääskeläinen & Rajaniemi (1980) . The specific activity of the labelled hor¬ mone was determined according to the method of Ketelslegers, Knott & Catt (1975) (Rajaniemi, Manninen & Huhtaniemi, 1979; Huhtaniemi, Katkineni & Catt, 1981a, b; Sharpe, 1982; Dufau et al, 1984) . (Bex et al, 1978; Bartke et al, 1982) . Prolactin is thought to regulate testicular function by increasing the secretion of FSH from the pituitary, as well as through receptor-mediated direct trophic effects on LH receptor numbers as well as steroidogenesis (Huhtaniemi & Catt, 1981; Bartke et al, 1982; Bartke, Klemcke, Amador, Goldman & SilerKhodr, 1983; Klemcke et al, 1984) . However, the effects of prolactin on testicular function in rodents are not altogether stimulatory. Experimentally induced supraphysiological prolactin levels have been observed to induce testicular atrophy in rats (Bartke et al, 1982) . Earlier studies with bank voles and other rodent species indicate that inhibitory photoperiods induce a decline in the plasma concentrations of LH, FSH and prolactin whereas a sequential increase is observed during normal testicular maturation (Clarke, 1977; Vomachka & Greenwald, 1979; Craven & Clarke, 1982; Yellon & Goldman, 1984) . This normal sequential pattern of trophic hormone secretion is disrupted when young are subjected from birth to an inhibitory photoperiod. Prolactin secretion seems to be inhibited first, after which the prepubertal increase in FSH, LH and androgen secretion is arrested (Craven & Clarke, 1982; Yellon & Goldman, 1984) . The observed differences in LH receptor numbers probably therefore reflect photoperiod-induced changes in hypothalamic and pituitary function Steger, Bartke, Goldman, Soares & Talamantes, 1983) . Particularly, changes in the secretion of prolactin and to a lesser degree of FSH seem to be of primary importance in mediating the effects of photoperiod on testicular LH binding (Bartke et al, 1982) . However, since the regressed testes are abdominal, some of the photoperiodinduced changes in LH receptor numbers as well as in steroidogenesis noted in our previous studies are probably due to the effects of abdominal temperature and/or to changes in the paracrine regulation of testicular function (Huhtaniemi, Bergh, Nikula & Damber, 1984) .
The present study indicates that a short photoperiod arrests the induction of LH receptors as well as the increase in Leydig cell numbers associated with normal testicular maturation (Knorr, Vanha-Perttula & Lipsett, 1970; Huhtaniemi & Catt, 1981 (Tähkä et al, 1982 (Tähkä et al, , 1983a Teräväinen & Tähkä, 1985) . There seems to be a good correlation, especially in the short photoperiod group, with the changes in LH receptor numbers per testis and the other functional indicators investigated in our earlier studies, i.e. androgen biosynthesis, spermatogenesis and Leydig cell morphology. Huhtaniemi et al (1981b) , Huhtaniemi, Nozu, Warren, Dufau & Catt (1982) and (Tähkä, 1978) . They still retain, however, certain features considered specific for Leydig cells, i.e. 3ß-HSD activity and LH receptors (Tähkä, 1978; Tähkä et al, 1982; present 
